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i ] jassWB-cA&MittiftMSi . aw* 
is. *ak*i&. mttt*i&. WMfift**xtt*-*> 

i sskkll 5 o as^ttToaa-cdwr -5 c 4 * 

#iJ&4T*|i&. 

[I3*3f 2 ] *)*<yj*Z IF -7 - IK K-^F*aiES 

'J K-y - K F-:^ttftM«M«1i-r6 

£&4 V 

±R»mt* ams*tt*&#xRmt* »«* 

1 MtKBLL 5 0 Ifi% WTCOWB-Cdirr * C 4 * 
4HS4T*#*WW«*. 
[IS*3S3] ±£#*«Jffltli* *5»?g4&iWg«t4 

t s nr * y^tttttf h-c* * c 4 *tt«4 r 4» 

[ 0 0 0 1 ] 
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>ft4£l*W!>4*&S+fc8©3-KU;Mt 
4MftSno»« # *fc. 1M0»tHbtc J: 

fln*tfMou *n&«TftB<&x***-jrc**« 

[0003] se*a> fc&ffl 5 nr * fcz*«fc 4 L r » 
l&SBtt, ^*M>*F ftfcft-* 

wkt\jX\ti**btttfo+*)f*±4*^wtofi 
-«WB4(yrtt«ej»ff€:fM^t:i^^ wib»& 

>-<x&mx*>*o c onf*?5Am vro^j* > - ;x 

SlkooBiAcc J: 0 , 6(MMftMi!ira < ft 

[0004] ixmmwnm v**)U4* >z;wh* 

OWriUC^'XKWl-r £4. rJU*x94g£fti6ftt 
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Ifi*S#±ec. flxttL i C o O* 4*«44dWT 

* * . ^777^^ 4-* swt * as?s^b**« 

[0 00 5] £fl4M4MD(Ctt#iJ^aei/^ 

U-5?0>racC«. #UT»!Ja~h 'M(PAN) % * 
10 yx*UV***^K (PEO) , #979llvz*)7 
> (PVDF) ®J4ft&Ht*U?9ittt*3<*«K 

ft->fccn6*«ft (^-^ h Hr^> tt % &MKB4 
OT7;l>$^A8«*J:Sftfc«wI84 % tMp>, * 

- vmo>y =>x?y t?y ik&ximzfttc&httxrt 
I o o o 6 ] 5 btcnmstimK~**x*x*z 4, * 

20 mat*<» l )**utiM> fcUMfc^fciic, «MK4i^ 
R6nfcfMto4ir^^»<C>*iat:ttM&» 5 

4i^3t*tt*«**. cti«*»«cn6r, »*-c*n 

[0007] a#SKff«&». 

<>*4 ft o , c n **s& A«®«fi#t4 4 1/ r 
it. w«i*iija^« ^>ftn/c W4r^ * 4 1 > * * . 

[0 0 08] 

0*tt«r*SSM4Cm^6IBd. WfcOft«n« 

««^irfc4«sw^«Kii^aaofti^c»« 

m<V\&Ts *>4tr^«*ft«HftSK:a*ft^4i»9HW^ 
(miT8-2 8 7 95 24&«l) . 

[0009] «KyjH*a«PH«:iBi^c«ihKi4jc»r 
#^ss*(caa-r*c4^«45n^o y*«sK 

4tt»otr, M4>(CM^€aaftsn«mr«c4 

so tiJ:D-Sa^4ft^o 
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[0012] 
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Sgi4ttST'£*S**^tS4, ttttftft 

B-«WSLh©*3RtW«: 1 SfltftLL, 5 OSIKB 
T©«B , CMiy*C4*WI4t , « f 
[0015] ±#0fcJ: 5 ***MKft&4Mc*llHts 40 

»**B*D3tf*<T*>, «&?SfeBia4S&&gf*44> 

**• for. *oj:^<K.ftft««v^c*««tt:«*# 
wr*<><D4**o 
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iwmm&mm sit. *OT®m4>ettfc-?t- 5 o 



4ffi2 0 0 2-8655 

4 

[0017] 44tt4>J£3Kff * WttfflKfWrdi 1 

It*. £t*tt>ES!2 4, Efi2 4^LTESftfc#K 
CDJkfl 3 4, ES 2 3 ±£^b£3 nfc 

«g^4 4^ia^^o 

[ o o 1 8 ] * LT, C©yiH*«BH«a 1 «. 

vtnwgm n*Eg 2 4 yxtfunm 4 # 

«tt3nfcftB3 4*Wasn&444>K:«**rt<c* 

*n tvc * 0 . c n soeswt- 7 4 
i&*ivci*&, 

[0019] ES2 t*, ES£4W*SWT*IfiSi«! 

[0020] EBS*jS4 l/ITl*, gn4?«1Ht4>B 
•BCItOr, £KKfk«i. ^JBKfbtt. 

[002 1] W*tt % U *^AO?gfi? * fflfl*WH</fc 
'J?*?AW64r*Jg$. TiS, t MoS*, NbSe 

Rfktt, 3bKtt4<iJ7-fc?u> % #»tra--*e4>£ 

[0 02 2] 'J^SA^^OK-^lttK-^fcWB 
Uc^-?A^t^*in^^ Li.MO 

MiOKcJroriUrO. Hto. OSyJL 1. 10 
(SlTCftft. > **#4T*y^0Att«Httt*<r* 
HT4C4#-C*4o C©'J*->Att6»(blli*lttW 
&B9ftHM4t/t:» 1 Co, Ni. Mn 9*47*0 
Is C©Jr^»J**^ttsaifMli©JW*«l4l/XI*L 
1C0O1. L i N i Oi. L i N i ,C0i.,O, 
*. ()<y<K'^ e > . L i Mn«0„ L iMPO 
, MliF e3¥. -fi«±CM*4il«*'r) 9 

[0023] ^^^^S^BTftftl*. *Sffi*«£r 
2?. x4JU4 r -tfdm<CflfttejEfiSW4tt« A Eg 

ESS ftSJi £ «4W * 4 * (C l* t £»«[>«€M^ttS 
[0 02 4] *fc, Sg3i*, ««5ttff4tftS»4«: 
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JlttK- 7t * * SitWffi l * h ft* ♦ 
[0 02 5] 'J*0A£h"-7\ JttF-:/T?**ft*W 

SET*, *fc. «±<D«k^<f»SS4W*ftfflLt:fi 
[0 02 6] 4C*t\ .©©itoSBK«l*&n*&§ 

[0027] *wvi#&t*. MSWtefrofcttJit, a 

«fi^Ba4«&SStt40tm«:&«>*4 

nee J: o **a^os**f . *in *tttt**-rjMc 

[0028] ?tLt>t>* *JUM>SttKflk« 

H-«l»««c:Hl*-c % «K£&. WtigLft *ft*tttjl& 
flUMBf UKXKtitA - 7^ » * © S < t 

[0029] WJrajM&KtoArgssft*, 

c t a < , nmmnm t mhmi* *4>tt«tt*ifti6 

csatettt/*:**, ttatntti. s^oM*t±& 
^?aife*r*§* c 4#t-s *<> 40 
[0030] nm^^&z&xtKm t&sstiz 
warn* «t&w&is\ iMMftftKftxit* 

UMLXl SBfiHSLL 5 0 SS»«T<D«H'C^* C 
4017* (si*. 

[003 1] KWIMB, l»IIW9M&^^»ll 
IMkftSRW:* y «SiS«9K 



tR*B?<< »*fcffr*fi&S«ft4A6£«iBlB4C>* 

[0032] *fc, WMRia. Wttm tiHtKJIIttX 
I»«6IUWX«*^>^^ AS 
^S*^±l*K»l^5 0fifl»*IM,*4. ca 

IS. mittt^Xti:itlltS^^X«*^i<>7^ ^ 

.tiBvStofis^#^flcic«Lr2 0Msa 

*iOfc«**<l*±Oft<r». *fc, +0cc*Si»*4ft 
[ 0 0 3 3 ] 3 6(C % Mft«UMBClt(MlBX£lc«-4< 

[0034] {s^t:. »ttttJMfi«:**r*, »#m&* 
«ci±, 5osta»«T©ffiH4-r^c4T?, s^^at 

*fc, KKMB. MfiH&. MiMflRtt. WHtt 

3 oaa««T©«HT?**. 

[0035] y^««»BB4t*, mwmt. Thy 

[0036] aiBSftil/TIi, LiPF.. LiB 
F. % LiN (C^FiSO,),. L i N (CF.S 
Ot> 4 , XULiCFjSOi^oy^^fkdlil^Wk 

[0037] X/c, K'J-7^i* 

flWfl»36i«B*5n<fi'. c^h y^^*y-?4or 
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[0 03 8] *Ade*HHft£<sTIi. x*ix>*?-*4 

k r-^^D^i7h>. x^^yot;^-^- 
k ^'atv^-^-h, yH^eji*-^ 
-k k l, Z-VJl + t/x* 

>. 1, 2-i>xh+^x^>^#*jg«|^!t3ll* 10 

[0039] S&6B#5 ft, CO J; 5 &JE62 Rtfft 

Tbfcft, ^tt^KB4*&TSt,fcffl*£fctf*C 

[0040] 9t£? a A A 6 li % ±i2«S^@f*5 

*fg7 <iU^6tt. MttfHBSi. r 

A>5 -0,MI<k ft^ffl hSrtiS) ts^fe 

UZ>t-\ U-** 4 7 Wis- htt73*-h? i 
cj:DSJ||8Jvct»6. 20 

[ o o 4 1 ] c c r, ^sMacmsKpajacptm* 

[0042] ±*Ofc J: 9^**ft©»»CC»4yjU« 

ttoflttftj* < ± *> i s^ig^T hctx\ raw 

[ 0 0 4 3 ] 4 br, ±i£bfcJ: 9«c44dkM|$tt(Cff 

[0044] sr; jE«2tortt. E&tHipttt* 

[0045] JES^- F £wtt<^0 ajT, 4 1/ 
r. Egi§to3B<^WM3tf**c 'J - h"!Mr£ttt/'CjE 

[0046] *fc, «fiSM^(»M^« 50 



[004 7] we, h <r*KU:«0O JUT. 40 

■c. A^*i*oiifiHHiipji<D#«tita»(c - m 
*8ttor»B4a*8 4r*. ftSWPSicttfiisn* 

4*Wfen$, coj:5(cor»tt©*tt3*sff6n 
*. 

[ 0 0 4 8 ] *(c, jE«smj|ftVllSi4W«±(i: 
?JMXMm4*&ar«. y^KSKSJI4»A 

ttfitWT*. 4i/c. c«**tiW(i:?h»j? 

[0 04 9] SWC, CMIKR«tt«:Efi5WEI«fiV 
[005 0] -tur, IXtOH^^CbXfm^titclltVt 

o>iE®2±fkmtz. yjMMSMWi4<:/rLrgio 

[0 05 1] eatc, CCD«ft^lElf*5^, 
OJ*I^IM:«Db, Efij«^7i.ttSffl^8i«fg 

[0 05 2] tt4* t ±S6Ufc3ttfc«B»r», 3H*tt>iE 
fi2£ttttOJKB3i<:mu 86«CWJW«C«H 

2 4ffi^K<0Jta3 i ^SSO-C^SgS^i 

[0053] iaiz/dafc^B-ctt, 
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[0 05 4] <*6K, 1ttHKff&#*flWBttttl*. 
v-hffl % PUSS, tom. -eo^tfK^ 
rtf*tei8**ft*c4tta<, *fc. 9&, *s^o 
«*c9*&3£'r&c4*<'ca«. *fe, *mm*. - 

[ 0 0 5 5 ] 

[Attn] *»wc^.m*«^^<tf^fc* 
[0 05 6] <x*mi> **\ nfitojrojc^cco 

[0057] S^fteT'*^|»?*Lfc«^Sia*9 
tt£Afi&toMdft*9 0SS«£. tt«ltl/r# 

Dfb»^i ottfltefcttdt/cACdtttm 
itxa^y-ttiofc. *t,r, c©*5y-*AS* 

ofc. &«, A6£sttoAS^B^#^9# 

Oft:. 

[0 05 8] *fc, jE««^ff<M:9-fc(sT{¥Nt/fc, 
[0 05 9] *r, HWtf^^AiWItaM^ht^ 
;UfrC0. 5: lOtMrCE-g-^ ££i*9 00XX'5 

[0060] fi&ttfcL iCoO^Ql Sfitt 
4. «m4L/CMft*6Uttf4. «««I4L-C*U 
(Vz-V7>y**?4 K-c o-M^Wo^D 

eu» * i 0tt*4tfldcrEfld*i*Mu 

X?'JH*4Lfco *OX. C4>A7'./-~*XffSStt 
2 On mO»tt7 * ASOWffiKfcj- 
<ca»U tttttt. a~*zr\,x9RBmmtl>. Eft 
WMUfc. jEfi»C^jEfl»<MlJiC[)«««t 
)15.~*> A&O >) - KtR*fttt L fE 

fti'iii~4 (sfc* 

[0 06 1] y;ttt%jBBJa£^?OJ:9K(/'C 
»*:• 

[0062] *Tx*U>*-**- h*4 2. 5Ifi 
CC5"53SBflO3 0SSa!te. *y (bTi»Jf>7^7 

4. s^*ji,a-**-h*eoMtt4*«&t,T:s 
[0063] co«jKB£*g*xei#taB£, ass«i 
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Mltfifc. 

[ 0 0 6 4 ] *l/C. y±<D* j >tcvxrm2ttta&gk 

[0065] CO«S#@f*£, *«j^deu>/rA 
s A u >03 * 5 * * - 

m*. co4*. isa^fisaffi*^? <jua 
[0066] <**fe«2 > m&m&izftzmm- h 
itt^w, ^tfiWiiiufiitcbrfietffKo. cog 

[0067] (*te«3 ) AfimMdtt*1|*r& 

CtGW*, XIMl4FNIKCTAfi*fPlib. CO 

[0068] <XMM4 ) Att«ftBS£**iiifiK ( r * 
-MH-U^^ttKM&^®lt«7 0 : 3 0O*ia40fc 
CtfiWH*, *tom 4H«KOTAfi*ffMt/. CO 

[0069] <*MI5 ) JtfiiilRfl^ttl^i 

C4tWi, *tMl£FmfC(,TAaft(¥ML. CO 

[0070] <**fe«6 > AS?i«iBfl&it*tlta»-* 
30 ttttKAffi 4 »«IMS 4 Otb* 5 0 : 5 0 Oil£ 4 L, fc 
CttW*. *IMl4RfllCbTAB*fEltb. CO 

[007 1] <**&fl7 > KttJSMa««Ar»ttJll»* 

*&4O*t*8 0 : 2 0CDH&4O&C4WH*. *te« 
l4B»«cb-CAS*fWU C«>A«*«^^y^« 

[0072] <^te«8 ) SttJM&KK^-CWttSIS^: 

40 IS4Oft*6 0 ; 4 O0fl£4 bfcC tfiWtt. 

l&fM<C0TAfi*ffMU CCDABtJB^-CWtt 

[0073] (A*s^9 > mumzKiximtium 

ttMH4«>tt« 8 0:2 00*1^4 LjTcC 4«Jt«, II 
ftWl4B*«:i/t:AS«:rt«b, C 

[0074] (^ifeW i o ) L^j&taccf t^L xrtiSf &fb 

50 ftmmttitSitnth* SO : 2 0 Of Q£4 O/cC 4J^f 
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[0075] <*ffe0« 1 1 ) n#m&lcR?LT:*-*> 

[0076] <**fefl 1 2 ) Sttimj£ttttJ8ia£ * 

[0 07 7] 1 3 > SUHJ»f8£l^fttt£« 

fFNt/fc. 

[0078] <J£ti« 1 ) AftftMtorttttWM 

[0079] Ot«M2 ) AttMBditftflMrr* 
»M-ttSiai»tt|l|&t©tt*9 9. 5:0. 5Qtf^ 

[0080] ( H*2H 3 ) AS&MffMrtttrtttt-r * 
KMtttlMBi*ttJ3M&i©tt«:3 0 : 7 0<!>tl£±Ofc 

[008 1 ] <H*l«4 ) .»BS«»±ori*tt*»0> 30 

[0082] < Jt««5 > aflaM&tcft* r»tt«a* 

liBfcici/cJIStfWU C«!)Jl«t«^'cy;H* 

[0083] < jtntMe > moment xmms& 

tt«tt£ott«4 0 : eooitettsfccteiftts, * 40 
■IW!4H««:i/'CSStfaio, cc»S*Wi»ry 

too84] <tuM7 > mumcvt*. xmuum 
semi*. mm%m£mmmz&xm®tn 

JMSfbJ*S£<0ft*4O : s owns tuttc taw 
I - y^««?B6**fEW 0 fe. 

[0085] < mm 8 ) wjmsk k* x n - * 

ta-tf>:/7?££<0tb£4O : 6 0<*>*Mr±LfcC 50 
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[0086] ObKM9 > ««-ttmrflii*KHiai^- 

9 »±**4 0:40:2 OVtirCttZtiXtt 

misxn&zrmu, cv*m*mvxY>winMvt 

[0087] *Lr, Kim^CCL-CffS^tlfcy^ 

[0088] AKM1t-AWiffl8WIU<DmK*& 

[0 08 9] T*MttS«t*, H4K«rj:9U:. «33 
0mm, m <* 2 0 0 m incafl& 3 <D. .ggiSfoflE 3 a 
*1 QtttQ, <*bK£<9fi&S*it3 

uxfcl -rftfc*H4**BJB# 

[0090] mm&m<DWLn£2ttr>i t >x\t. mon 

[009 1] >S2«ilfe 2 0 OfW^ft i l^T J! 
^•?H>-r> a <~?^H8«g2 0iim> ±tc 

5. 5mmo>nfiKccn«ME<citcj:o^u? hi*<0 
©§02 1 iWc. 

[ 0 0 9 2 ] »; A^gaS?:.mgilSPJ^tCfr 
felS<Citcj:DiES2 2iOfco 
[0093] */c, x^b>^7-^-h<b, ^oeu 
>^-^4-hi^«a^^6«*«C, LiPF.* 

1 m o I / I ©«£l?jfflBSi*&ciK J: »^hk«K» 

[0094] \a±o>*w:i>xmhfttcn&2 

ffi2 3tCJRSL. iEB2 2^iESa2 4tciRSU. iEg 

2 2ifift2 1 4:<7>racc. ^yyabru^R^tLBK^ 
feft*-bMU-3r2 5*BLfc 0 jEfi£2 4fiCX«& 
ffi2 3rttC#^S»^aAO, jEeffi2 4i.efiffi2 

3£««tt#x^? i-2 6^/rot:^Li«>ril«T6c 

S«ift2 0«rffHbte # 

[0 095] ^6nfc3^>3Saffe2 0«:^^ 
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[0096] AMHi£ W** ^*K®KWt*«:-> 

3-C. C«itt«BE%a«:4. 2Vn'10H», 
;Xfc 3 C <0£«aEtt€«:K JtSE 3 . 2 V ffij Tin >ftS 

jfc£SRra*»«T'<D!ti*£ 1 /5 CKttT * 10 0 9 

[0097] *o;Wltti,rtt. *s*fc**Lr, 
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2 3^T*Safte«BE3M*lJR4. 2V*X1t^ -X 

cc. raft£S02B*H«M (i/2 0) oimmttm 

[0098] 1 ^Xttfl 1 3 . JtKMlMttM 
10 099] 
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*jatcasw*****»©jsiiiifl*. isswxb* s 

[0 105] 20 
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PROBLEM TO BE SOLVED: To provide a non-aqueous 
electrolyte cell having high capacity and high cycle characteristics, 
and showing high volume energy density also in a large current 
discharge by using a scale-like graphite having high discharge 
capacity as a negative electrode active material. 

SOLUTION: The negative electrode consists of a scale-like 
graphite which is a negative electrode active material, and a mixture 
of the negative electrode active materials containing at least one or 
more kinds of carbon material among a spherical graphite, a 
massive graphite, fiber-like graphite, and a graphitization- resistant 
carbon or a carbon black. And, the mixture of the negative electrode 
active materials contains the above one or more kinds of carbon 
materials in a range of not less than 1 weight %, and not more than 
50 weight %. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] the negative-electrode active material which consists of at least one or more kinds of carbon 
materials among scale-like graphite [ which is a negative-electrode active material ], nodular- graphite 
and massive graphite, fibrous graphite, and difficulty graphitized carbon, or carbon black — a mixture - 
containing — the negative-electrode active material concerned — the negative electrode characterized by 
a mixture containing the one or more above-mentioned kinds of carbon materials in 1 % of the weight or 
more and 50% of the weight or less of the range 

[Claim 2] the negative-electrode active material characterized by providing the following — a mixture — 
containing - the negative-electrode active material concerned - tine nonaqueous electrolyte cell 
characterized by a mixture containing the one or more above-mentioned kinds of carbon materials in 1 
% of the weight or more and 50% of the weight or less of the range The positive electrode which has the 
positive active material in which a dope and a ** dope of a lithium are possible. The negative electrode 
which has the negative-electrode active material in which a dope and a ** dope of a lithium are possible. 
It is the scale-like graphite whose above-mentioned negative electrode it has nonaqueous electrolyte 
which intervenes between a positive electrode and a negative electrode, and is a negative-electrode 
active material. They are at least one or more kinds of carbon materials among nodular-graphite, 
massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black. 
[Claim 3] The above-mentioned nonaqueous electrolyte is a nonaqueous electrolyte cell according to 
claim 2 characterized by being the gel electrolyte with which a matrix polymer comes to make the 
nonaqueous electrolyte containing an electrolyte and a swelling solvent into a gel. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a nonaqueous electrolyte cell. 
[0002] 

[Description of the Prior Art] In recent years, cordless-izing including electronic equipment, such as a 
cellular phone and a book type personal computer, and portable-ization progress, and a thin shape and 
small and lightweight pocket electronic equipment are developed one after another. Moreover, the 
amount of the power used increases by diversification of a device, and the need over high-capacity-izing 
of the cell which is the energy source of these electronic equipment, especially a rechargeable battery is 
increasing. 

[0003] There are a lead accumulator and a nickel-cadmium battery as a rechargeable battery used from 
the former, and the nickel hydoride battery and the lithium ion battery are put in practical use as a new 
rechargeable battery. However, since these rechargeable batteries were using the liquefied electrolyte as 
an electrolyte, they had the problem of the liquid spill from a cell. Then, the solid electrolyte 
rechargeable lithium-ion battery which used as an electrolyte the macromolecule gel swollen by the 
electrolytic solution was developed that such a problem should be solved. By development of this solid 
electrolyte rechargeable lithium-ion battery, worries about the liquid spill from a cell disappeared, and 
development of the rechargeable battery which are small, lightweight, and a thin shape and has a high 
energy density was attained. 

[0004] If the composition of the above-mentioned solid electrolyte rechargeable lithium-ion battery is 
explained, the positive-active-material layer containing LiCo02 and a graphite is formed on the 
positive-electrode charge collector which consists of aluminum sheet metal, and the positive electrode is 
constituted. Moreover, on the negative-electrode charge collector which consists of copper sheet metal, 
the negative-electrode active material layer containing carbon, corks, graphite, etc. is formed, and the 
negative electrode is constituted. 

[0005] It consists of polypropylene, polyethylene, etc. between a positive electrode and a negative 
electrode, and the separator which is the thin film which has pore is incorporated. And between these 
electrodes and separator, the sandwich structure with which the gel electrolyte made to swell a 
polyacrylonitrile (PAN), a polyethylene oxide (PEO), and a macromolecule like a poly vinylidene 
fluoride (PVDF) by the electrolytic solution containing lithium salt was filled up is taken. Moreover, the 
packaging of these unit cells (unit cell) that became a sandwich structure is carried out to a metal thin 
film like an aluminum foil as a container for enclosure by the enclosure material which consisted of 
plastic film, such as nylon, polyethylene, polypropylene, and a polyethylene terephthalate. 
[0006] When it furthermore sees about a negative-electrode active material, there is restoration nature 
how a lot of graphites can be stuffed in limited volume called a cell with the lithium occlusion of the 
graphite itself and discharge capacity. If this is not only a graphite but powder, it will be greatly 
influenced by the configuration. When the configuration of the powder of a graphite is considered, the 
shape of a globular shape, mass, and a scale and fibrous * * are mentioned. 
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[0007] Usually, although a solid electrolyte negative electrode applies the mixture of a graphite and a 
binder to both sides of the metal thin film which is a charge collector, or one side, this is rolled out 
suitably and it is formed Among the graphites of each above-mentioned configuration, according to the 
feature that a particle carries out orientation of the scale-like graphite in the same direction with rolling, 
close nature is large and it can be said that it is the material restoration nature also excelled [ material ] 
in the scale-like graphite most as a negative-electrode material of the graphite origin from large next 
doors and these points. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when using a scale-like graphite as a negative- 
electrode active material, there is a problem which must be solved. Since a scale-like graphite has the 
large stacking tendency, although restoration nature goes up in the first place with rolling Conversely, 
the cell reaction which was an electrode surface portion since an electrolyte did not permeate the interior 
of an electrode when restoration nature goes up too much, the hole portion in an electrode is restricted 
and the electrode of a cell is formed is not performed. The technical problem are not suitable for the 
decline in a reaction utilization factor or heavy load electric discharge of an electrode arises (JP,8- 
287952,A). 

[0009] In the cell especially using the gel electrolyte, in order to solve the above technical problems, it is 
needed for the gel electrolyte itself to permeate into an electrode. Since viscosity is very high as 
compared with the liquid system electrolyte of the former [ electrolyte / gel ], osmosis into an electrode 
paint film cannot take place easily. Therefore, it compares with the case of the liquid system electrolyte 
which will be solved if only osmosis of the electrolytic solution is taken into consideration, and it 
becomes much more important to secure the suitable hole in an electrode. 

[0010] When only a scale-like graphite is used for the second as a negative-electrode active material and 
an electrode is formed in it, by expansion contraction at the time of an active material repeating [ the 
binding property between a charge collector and an active material ] charge and discharge as compared 
with them, such as a nodular graphite, for a low reason etc., ablation of the active material from an 
electrode arises and a cycle property falls. The problem of making a binder component increase, in order 
to prevent this making the charge-and-discharge capacity of an electrode fall as a result arises. 
[001 1] this invention is proposed in view of such the conventional actual condition, and it has high 
capacity and a high cycle property using the scale-like graphite which has service capacity high as a 
negative-electrode active material, and aims at offering the nonaqueous electrolyte cell using the 
negative electrode and it which show a high volume energy density also in high current electric 
discharge. 
[0012] 

[Means for Solving the Problem] the negative-electrode active material which the negative electrode of 
this invention becomes from at least one or more kinds of carbon materials among scale-like graphite 
[ which is a negative-electrode active material ], nodular-graphite and massive graphite, fibrous graphite, 
and difficulty graphitized carbon, or carbon black - a mixture - containing - the negative-electrode 
active material concerned — a mixture is characterized by containing the one or more above-mentioned 
kinds of carbon materials in 1 % of the weight or more and 50% of the weight or less of the range 
[0013] In the negative electrode concerning this invention which was mentioned above, since the 
graphite of other configurations of nodular-graphite, massive graphite, fibrous graphite, and difficulty 
graphitized carbon or carbon black is mixed by the scale-like graphite which is a negative-electrode 
active material, while raising the binding property of a negative-electrode active material layer and a 
negative-electrode charge collector, without making a binder component increase, the use efficiency of a 
negative-electrode active material improves. 

[0014] Moreover, the nonaqueous electrolyte cell of this invention is equipped with the nonaqueous 
electrolyte which intervenes between the positive electrode which has the positive active material in 
which a dope and a ** dope of a lithium are possible, the negative electrode which has the negative- 
electrode active material in which a dope and a ** dope of a lithium are possible, and a positive 
electrode and a negative electrode, and the negative-electrode active material which the above- 
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mentioned negative electrode becomes from at least one or more kinds of carbon materials among scale- 
like graphite [ whose nonaqueous electrolyte cell of this invention is a negative-electrode active 
material ], nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized carbon, or 
carbon black - a mixture - containing - the negative-electrode active material concerned - a mixture is 
characterized by containing the one or more above-mentioned kinds of carbon materials in 1 % of the 
weight or more and 50% of the weight or less of the range 

[0015] By the nonaqueous electrolyte cell concerning this invention which was mentioned above, while 
raising the binding property of a negative-electrode active material layer and a negative-electrode charge 
collector even if it does not make a binder component increase since the graphite of other configurations 
of nodular-graphite, massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black 
is mixed by the scale-like graphite which is a negative-electrode active material, the use efficiency of a 
negative-electrode active material improves. And the nonaqueous electrolyte cell concerning this 
invention using such a negative electrode has high capacity and a heavy load, and a high cycle property. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0017] The example of 1 composition of the gel electrolyte cell 1 concerning the gestalt of this operation 
is shown in drawing 1 and drawing 2 . This gel electrolyte cell 1 is equipped with the gel electrolyte 
layer 4 formed on the band-like positive electrode 2, the band-like negative electrode 3 which countered 
with the positive electrode 2 and was allotted, and a positive electrode 2 and a negative electrode 3. 
[001 8] And this gel electrolyte cell 1 is covered with the sheathing film 6 with which the electrode 
winding object 5 which was wound around the longitudinal direction, and which is shown in drawing 3 
consists of an insulating material, and is sealed while the laminating of the positive electrode 2 in which 
the gel electrolyte layer 4 was formed, and the negative electrode 3 in which the gel electrolyte layer 4 
was formed is carried out. And the positive-electrode terminal 7 is connected to a positive electrode 2, 
the negative-electrode terminal 8 is connected to the negative electrode 3, respectively, and these 
positive-electrode terminals 7 and negative-electrode terminals 8 are put between the obturation section 
which is the periphery section of the sheathing film 6. 

[0019] The positive-active-material layer in which a positive electrode 2 contains a positive active 
material is formed on both sides of a positive-electrode charge collector. As this positive-electrode 
charge collector, metallic foils, such as an aluminum foil, are used, for example. 
[0020] As a positive active material, a metallic oxide, metallic sulfide, or a specific macromolecule can 
be used according to the kind of cell made into the purpose. 

[0021] For example, when considering as the lithium cell using the dissolution and the deposit of a 
lithium, macromolecules, such as metallic sulfide which does not contain the lithium of TiS2, MoS2, 
NbSe2, and V205 grade or an oxide and also a polyacethylene, and polypyrrole, can also be used. 
[0022] When considering as the lithium ion battery using the dope and the ** dope of a lithium ion, the 
lithium multiple oxide which makes a subject LixM02 (the inside M of a formula expresses the 
transition metals more than a kind, and x changes with charge-and-discharge states of a cell, and it is 
usually 0.05 [ or more ] and 1.10 or less.) can be used. As transition metals M which constitute this 
lithium multiple oxide, Co, nickel, Mn, etc. are desirable, as the example of such a lithium multiple 
oxide - LiCo02, LiNi02, and LiNiyCol- y02 (it is 0< y<l among a formula.), and LiMn2 - 04, 
LiMP04 (M expresses the transition metals more than kinds, such as Fe, among a formula), etc. can be 
mentioned One kind may be independently used for these lithium multiple oxides, and two or more sorts 
may be mixed and used for them. 

[0023] A lithium multiple oxide can generate the high voltage and serves as a positive active material 
which was excellent in energy density. You may use two or more sorts of these positive active materials 
for a positive active material collectively. Moreover, when forming a positive-active-material layer 
using the above positive active materials, a well-known electric conduction agent, a well-known binder, 
etc. can be added. 

[0024] Moreover, the negative-electrode active material layer in which a negative electrode 3 contains a 
negative-electrode active material and a binder is formed on both sides of a negative-electrode charge 
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collector. As this negative-electrode charge collector, metallic foils, such as copper foil, are used, for 
example. A dope and the carbon material which can carry out a ** dope are used for a negative- 
electrode active material in a lithium. 

[0025] A scale-like graphite is used although a lithium is specifically later mentioned as a dope and a 
carbon material which can carry out a ** dope. And in addition to the scale-like graphite which is a 
negative-electrode active material, and the scale-like graphite concerned, by this gel electrolyte cell, at 
least one or more kinds of carbon materials are contained among nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or carbon black. Moreover, when forming a negative- 
electrode active material layer using the above negative-electrode active materials, a well-known binder 
etc. can be added. 

[0026] By the way, the binder used for a negative-electrode active material layer does not have lithium 
occlusion discharge capacity like a negative-electrode active material. Therefore, the increase in the 
amount of binders will lead to fill deterioration of a negative-electrode active material, and will reduce 
charge-and-discharge capacity. 

[0027] This invention persons could improve the use efficiency of a negative-electrode active material 
while raising the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector, without making a binder component increase to the scale-like graphite which is a 
negative-electrode active material by mixing at least one kind of graphite of other configurations as a 
result of inquiring wholeheartedly, and they found out that the nonaqueous electrolyte cell which this 
shows high capacity and a heavy load, and a high cycle property was realizable. 
[0028] That is, in addition to the scale-like graphite which is a negative-electrode active material, and 
the scale-like graphite concerned, by the gel electrolyte cell 1 concerning the gestalt of this operation, at 
least one or more kinds of carbon materials are contained among nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or carbon black. 

[0029] As for nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized carbon, 
or carbon black, itself has lithium occlusion discharge capacity like a scale-like graphite. [ which are 
mixed in addition to a scale-like graphite ] By mixing at least one or more kinds of these carbon 
materials, the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector was able to be raised, without making a binder component increase. Furthermore, a 
suitable, suitable hole will be formed by mixing at least one or more kinds of a carbon material, and it 
becomes the structure where the dope and ** dope of the lithium ion to the scale-like graphite which is a 
negative-electrode active material are easy to be performed. The cell in which a heavy load property and 
a high cycle property are shown can be obtained raising the utilization factor of a scale-like graphite and 
holding a high charge-and-discharge capacity by this. 

[0030] the negative-electrode active material which the amount of nodular-graphite and massive 
graphite, fibrous graphite, and difficulty graphitized carbon, or carbon black becomes from the one or 
more above-mentioned kinds of carbon materials mixed with a scale-like graphite - it is desirable that it 
is a range below 50 weight sections more than 1 weight section to the whole mixture [ which are mixed 
with the scale-like graphite which is a negative-electrode active material ] 

[0031] a nodular graphite, a massive graphite, a fibrous graphite, difficulty graphitized carbon, or the 
amount of mixtures of carbon black - a negative-electrode active material - a mixture ~ to the whole, if 
it is under 1 weight section, the effect which raises the adhesion of a negative-electrode charge collector 
and a negative-electrode active material layer is inadequate, ablation will arise in connection with a 
long-term charge cycle in the interface of a negative-electrode charge collector and a negative-electrode 
active material layer, and a cycle property will fall 

[0032] moreover, a nodular graphite, a massive graphite, a fibrous graphite, difficulty graphitized 
carbon, or the amount of mixtures of carbon black - a negative-electrode active material - a mixture - 
if 50 weight sections are exceeded to the whole, shortly, the rate of the scale-like graphite which is a 
negative-electrode active material will decrease, and a capacity fall will be caused in addition, a nodular 
graphite, a massive graphite, a fibrous graphite, difficulty graphitized carbon, or the amount of mixtures 
of carbon black — a negative-electrode active material - a mixture - if 20 weight sections are exceeded 
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to the whole, the binding property of a negative-electrode charge collector and a negative-electrode 
active material layer will not improve greatly any more Moreover, it becomes a value large enough. 
[0033] Furthermore, when mixing a nodular graphite or carbon black to a scale-like graphite, since these 
nodular graphites or the charge-and-discharge capacity per unit weight of carbon black is low as 
compared with the charge-and-discharge capacity of a scale-like graphite, the effect of the increase in 
capacity will reduce it by half with rate reduction of a scale-like graphite. Furthermore, since reduction 
of a scale-like graphite causes the increase in electrode application thickness, this causes reduction of the 
volume energy density of a cell. Moreover, when mixing difficulty graphitized carbon to a scale-like 
graphite, although not generated, since a capacity fall shows a gently-sloping discharge curve peculiar to 
difficulty graphitized carbon, it is not appropriate to use for uses, such as a cellular phone. 
[0034] therefore, nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized 
carbon or the amount of mixtures of carbon black - a negative-electrode active material - a mixture - 
while raising the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector, holding a high charge-and-discharge capacity to the whole by considering as the range 
below 50 weight sections more than 1 weight section, the use efficiency of a negative-electrode active 
material can be raised, and a heavy load property and a high cycle property can be realized [ to a scale- 
like graphite ] moreover, the more desirable amount of mixtures of nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or the amount of mixtures of carbon black - a 
negative-electrode active material - a mixture - it is a range below 30 weight sections more than 5 
weight sections to the whole 

[0035] The gel electrolyte layer 4 contains an electrolyte salt, a matrix polymer, and the swelling solvent 
as a plasticizer. 

[0036] independent [ in the lithium compound of LiPF6, LiBF4, LiN (C2F5S02)2, LiN (CF3S02)2, or 
LiCF3S03 grade ] as an electrolyte salt - or it can be mixed and used Also in it, it is desirable to use 
LiPF6 from viewpoints, such as ion conductivity. 

[0037] Moreover, if the gel electrolyte with which a polymer simple substance or this was used for the 
matrix polymer shows the ionic conductivity of 1 or more mS/cm at a room temperature, especially 
chemical structure will not be limited. As this matrix polymer, the compound with which at least one of 
vinylidene fluoride, acrylonitrile, ethylene oxide, a propylene oxide, or methacrylic nitril is contained as 
a repeat unit is used. Specifically, poly vinylidene fluoride, a polyacrylonitrile, a polyethylene oxide, a 
polypropylene oxide, or poly methacrylic nitril is mentioned. 

[0038] moreover, independent [ in non-aqueous solvents such as ethylene carbonate, propylene 
carbonate, dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, gamma-butyrolactone, ethyl 
propyl carbonate, dipropyl carbonate, butyl propyl carbonate, dibutyl carbonate, 1, 2-dimethoxy ethane, 
1, and 2-diethoxy ethane, ] as a swelling solvent - or it can mix and use 

[0039] The electrode winding object 5 is formed by doubling the field which applied the gel electrolyte 
layer 4, after applying the gel electrolyte layer 4 mentioned above on each one side of such a positive 
electrode 2 and a negative electrode 3. 

[0040] The sheathing film 6 holds the above-mentioned electrode winding object 5. The sheathing film 
6 is formed of the sheet-like laminate film of the heat-sealing type which consists of for example, a 
sheathing protective layer, an aluminum layer, and a heat welding layer (lamination innermost layer). 
[0041] Here, plastic film etc. can be mentioned as the quality of the material of a heat welding layer and 
an external protective layer. Although polyethylene, polypropylene, nylon (tradename), etc. are used for 
the plastic film which forms a heat welding layer, if it is thermoplastic plastic material, the raw material 
will not be asked. 

[0042] Without making a binder component increase to the scale-like graphite which is a negative- 
electrode active material by mixing at least one kind of graphite of other configurations, as for the gel 
electrolyte cell 1 concerning a gestalt of this operation which was mentioned above, the binding property 
of a negative-electrode active material layer and a negative-electrode charge collector can both raise the 
use efficiency of a negative-electrode active material as it is high, and thereby, it shows high capacity 
and a heavy load, and a high cycle property. 
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[0043] And the gel electrolyte cell 1 concerning a gestalt of this operation which was mentioned above 
is manufactured as follows. 

[0044] first, the positive electrode which contains a positive active material and a binder as a positive 
electrode 2 — in a mixture, by [ used as a positive-electrode charge collector ] applying and drying 
uniformly, for example on metallic foils, such as an aluminum foil, a positive-active-material layer is 
formed and a positive-electrode sheet is produced the above-mentioned positive electrode ~ and also it 
can use a well-known binder as a binder of a mixture — the above-mentioned positive electrode — a 
well-known additive etc. can be added to a mixture 

[0045] Next, a positive-electrode sheet is cut down to band-like. And lead wire is welded to the agenesis 
portion of a positive-active-material layer, and it considers as the positive-electrode terminal 7. 
Aluminum, titanium, or these alloys are mentioned as an example of the material used for the positive- 
electrode terminal 7. Thus, the band-like positive electrode 2 is obtained. 

[0046] moreover, the negative electrode in which a negative electrode 3 contains a negative-electrode 
active material and a binder — in a mixture, by [ used as a negative-electrode charge collector ] applying 
and drying uniformly, for example on metallic foils, such as copper foil, a negative-electrode active 
material layer is formed and a negative-electrode sheet is produced here — this negative electrode — the 
scale-like graphite which is a negative-electrode active material at a mixture, and the scale-like graphite 
concerned — in addition, the negative-electrode active material which consists of at least one or more 
kinds of carbon materials among nodular-graphite, massive graphite, fibrous graphite, and difficulty 
graphitized carbon or carbon black — a mixture is used moreover, the above-mentioned negative 
electrode — and also it can use a well-known binder as a binder of a mixture ~ the above-mentioned 
negative electrode — a well-known additive etc. can be added to a mixture 
[0047] Next, a negative-electrode sheet is cut down to band-like. And lead wire is welded to the 
agenesis portion of the negative-electrode active material layer of a negative-electrode charge collector, 
and it considers as the negative-electrode terminal 8. Copper, nickel, or these alloys are mentioned as an 
example of the material used for the negative-electrode terminal 8. Thus, the band-like negative 
electrode 3 is obtained. 

[0048] Next, the gel electrolyte layer 4 is formed on a positive-active-material layer and a negative- 
electrode active material layer. In order to form the gel electrolyte layer 4, first, an electrolyte salt is 
dissolved in a non-aqueous solvent, and nonaqueous electrolyte is produced. And a matrix polymer is 
added to this nonaqueous electrolyte, it stirs well, a matrix polymer is dissolved, and a sol-like 
electrolytic solution is obtained. 

[0049] Next, the specified quantity application of this electrolytic solution is carried out on a positive- 
active-material layer and a negative-electrode active material. Then, by cooling at a room temperature, a 
matrix polymer gels and the gel electrolyte layer 4 is formed on a positive-active-material layer and a 
negative-electrode active material. 

[0050] And the band-like positive electrode 2 and band-like negative electrode 3 which were produced 
as mentioned above are made to rival through the gel electrolyte layer 4, are pressed, and let them be an 
electrode layered product. Furthermore, this electrode layered product is wound around a longitudinal 
direction, and it considers as the electrode winding object 5. 

[0051] While inserting this electrode winding object 5 into the last with the sheathing film 6 which 
consists of an insulating material, and obturating the periphery marginal part of the sheathing film 6 at it 
and putting the positive-electrode terminal 7 and the negative-electrode terminal 8 between it at the 
obturation section of the sheathing film 6, the electrode winding object 5 is sealed in the sheathing film 
6. Furthermore, it heat-treats to the electrode winding object 5 in the state where it packed with the 
sheathing film 6. The gel electrolyte cell 1 is completed as mentioned above. 

[0052] In addition, although the case where carried out the laminating of the band-like positive electrode 
2 and the band-like negative electrode 3, and wound around the longitudinal direction further and it 
considered as the electrode winding object 6 was mentioned as the example and the gestalt of operation 
mentioned above explained it, this invention is not limited to this, and when the laminating of the 
rectangle-like positive electrode 2 and the rectangle-like negative electrode 3 was carried out and being 
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considered as the electrode layered product, or when an electrode layered product is folded up by turns, 
it can be applied. 

[0053] Moreover, although the gel electrolyte cell 1 which used the gel electrolyte was mentioned as the 
example and the gestalt of operation mentioned above explained it as a nonaqueous electrolyte cell, this 
invention is not limited to this and can be applied also about the nonaqueous electrolyte cell using 
nonaqueous electrolyte, and the solid electrolyte cell using the solid electrolyte which does not contain a 
swelling solvent. 

[0054] Furthermore, the nonaqueous electrolyte cell concerning this invention is not limited especially 
about the configuration, and can make a sheet type, cylindrical, a square shape, a coin type, etc. a thin 
shape and the various sizes of large-sized **. Moreover, this invention is [ primary cell ] applicable also 
about a rechargeable battery. 
[0055] 

[Example] Next, it is a book. 

[0056] <Example 1> The negative electrode was produced as follows first. 

[0057] the negative-electrode active material which serves as [ nodular graphite ] 99 weight sections 
from the powder which mixed 1 weight section in the ground scale-like graphite which is a negative- 
electrode active material - a mixture - as 90 weight sections and a binder - poly (vinylidene fluoride- 
co-hexafluoropropylene) - 10 weight sections - mixing - a negative electrode - prepared the mixture, 
the N-methyl-2-pyrrolidone was made to distribute this further, and it considered as the shape of a slurry 
And this slurry was uniformly applied to both sides of band-like copper foil with a thickness of 20 
micrometers which is a negative-electrode charge collector, compression molding was carried out with 
the roll-press machine after dryness, and the negative electrode was produced. In addition, the lead wire 
made from nickel was welded to the agenesis portion of the negative-electrode active material layer of a 
negative-electrode charge collector, and it considered as the negative-electrode terminal. 
[0058] Moreover, the positive electrode was produced as follows. 

[0059] First, a lithium carbonate and cobalt carbonate were mixed at a rate of 0.5:1 by the mole ratio, it 
calcinated at 900 degrees C among air for 5 hours, and LiCo02 used as a positive active material was 
obtained. 

[0060] next, obtained LiCo02 - as 91 weight sections and an electric conduction agent - a graphite - 
as 6 weight sections and a binder - poly (vinylidene fluoride-co-hexafluoropropylene) - 10 weight 
sections - mixing - a positive electrode - prepared the mixture, the N-methyl-2-pyrrolidone was made 
to distribute this further, and it considered as the shape of a slurry And this slurry was uniformly applied 
to both sides of a band-like aluminum foil with a thickness of 20 micrometers which is a positive- 
electrode charge collector, compression molding was carried out with the roll-press machine after 
dryness, and the positive electrode was produced. In addition, the lead wire made from aluminum was 
welded to the agenesis portion of the positive-active-material layer of a positive-electrode charge 
collector, and it considered as the positive-electrode terminal. 
[0061] Next, the gel electrolyte layer was obtained as follows. 

[0062] First, propylene carbonate was mixed for ethylene carbonate with the 42.5 weight sections, 15 
weight sections were mixed with the 42.5 weight sections for LiPF6, and the plasticizer was prepared. In 
30 weight sections of this plasticizer, 60 weight sections were mixed [ poly (vinylidene fluoride-co- 
hexafluoropropylene) ] with 10 weight sections for dimethyl carbonate, and the electrolytic solution was 
prepared in them. 

[0063] On the positive-active-material layer and the negative-electrode active material layer, this 
electrolytic solution is applied uniformly, and was infiltrated, it was left in ordinary temperature for 8 
hours, dimethyl carbonate was evaporated and removed, and the gel electrolyte layer was obtained. 
[0064] And the 5cmx4cmx0.4cm electrode winding object was acquired by making the side in which the 
gel electrolyte layer was formed in the positive electrode produced as mentioned above and the negative 
electrode counter, and winding around lamination and a longitudinal direction. 

[0065] The gel electrolyte cell was obtained by sealing this electrode winding object in the laminate film 
which consists of a three-tiered structure of polypropylene / aluminum / nylon. In addition, the positive- 
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electrode terminal and the negative-electrode terminal were put between the obturation section of a 
sheathing film at this time. 

[0066] <an example 2> — a negative-electrode active material - except 95:5 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0067] <an example 3> - a negative-electrode active material - except 80:20 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0068] <an example 4> - a negative-electrode active material - except 70:30 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0069] <an example 5> — a negative-electrode active material except 60:40 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0070] <an example 6> — a negative-electrode active material - except 50:50 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0071] <an example 7> — a nodular graphite — replacing with - a massive graphite - using — a 
negative-electrode active material — except 80:20 having carried out comparatively the ratio of the 
scale-like graphite and massive graphite which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0072] <an example 8> — a nodular graphite — replacing with -- a massive graphite — using — a 
negative-electrode active material - except 60:40 having carried out comparatively the ratio of the 
scale-like graphite and massive graphite which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0073] <an example 9> — a nodular graphite — replacing with — a fibrous graphite — using — a negative- 
electrode active material — except 80:20 having carried out comparatively the ratio of the scale-like 
graphite and fibrous graphite which constitute a mixture, the negative electrode was produced like the 
example 1 and the gel electrolyte cell was produced using this negative electrode 
[0074] <an example 10> — a nodular graphite — replacing with — difficulty graphitized carbon — using - 
- a negative-electrode active material ™ except 80:20 having carried out comparatively the ratio of the 
scale-like graphite and difficulty graphitized carbon which constitute a mixture, the negative electrode 
was produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0075] <an example 1 1> — a nodular graphite - replacing with carbon black -- using — a negative- 
electrode active material — except 80:20 having carried out comparatively the ratio of the scale-like 
graphite and carbon black which constitute a mixture, the negative electrode was produced like the 
example 1 and the gel electrolyte cell was produced using this negative electrode 
[0076] <an example 12> — the negative-electrode active material with which it comes to mix a scale- 
like graphite, a nodular graphite, and carbon black by the ratio of 80:15:5 — except having used the 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0077] <an example 13> — the negative-electrode active material with which it comes to mix a scale- 
like graphite, a nodular graphite, and a fibrous graphite by the ratio of 80:15:5 — except having used the 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0078] <Example 1 of comparison> Except having used only the scale-like graphite as a negative- 
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electrode active material, the negative electrode was produced like the example 1 and the gel electrolyte 
cell was produced using this negative electrode. 

[0079] <the example 2 of comparison> — a negative-electrode active material « except 99.5:0.5 having 
carried out comparatively the ratio of the scale-like graphite and nodular graphite which constitute a 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0080] <the example 3 of comparison> — a negative-electrode active material — except 30:70 having 
carried out comparatively the ratio of the scale-like graphite and nodular graphite which constitute a 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[008 1 ] <Example 4 of comparison> Except having used only the nodular graphite as a negative- 
electrode active material, the negative electrode was produced like the example 1 and the gel electrolyte 
cell was produced using this negative electrode. 

[0082] <the example 5 of comparison> — a nodular graphite — replacing with — a massive graphite — 
using — a negative-electrode active material - except 40:60 having carried out comparatively the ratio 
of the scale-like graphite and massive graphite which constitute a mixture, the negative electrode was 
produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0083] <the example 6 of comparison> ~ a nodular graphite — replacing with a fibrous graphite - 
using — a negative-electrode active material except 40:60 having carried out comparatively the ratio 
of the scale-like graphite and fibrous graphite which constitute a mixture, the negative electrode was 
produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0084] <the example 7 of comparison> - a nodular graphite ~ replacing with — difficulty graphitized 
carbon — using - a negative-electrode active material — except 40:60 having carried out comparatively 
the ratio of the scale-like graphite and difficulty graphitized carbon which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0085] <the example 8 of comparison> — a nodular graphite — replacing with - carbon black - using — 
a negative-electrode active material — except 40:60 having carried out comparatively the ratio of the 
scale-like graphite and carbon black which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0086] <the example 9 of comparison> - the negative-electrode active material with which it comes to 
mix a scale-like graphite, a nodular graphite, and carbon black by the ratio of 40:40:20 — except having 
used the mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0087] And about the gel electrolyte cell produced as mentioned above, the peel strength between 
negative-electrode charge collector-negative-electrode active material layers and the service capacity of 
a negative-electrode active material were measured, and the characterization examination of the load 
characteristic about the produced gel electrolyte cell and a cycle property was performed further. 
[0088] The peel strength between negative-electrode charge collector-negative-electrode active material 
layers was measured by the so-called T character friction test. 

[0089] As shown in drawing 4 , the T character friction test stuck the adhesive tape 10 on the negative- 
electrode active material layer 3a front face of the negative electrode 3 with a width of face [ of 30mm ], 
and a length of 200mm, stuck this negative-electrode charge collector 3b side on the stainless steel board 
1 1 further, and fixed A portion in drawing 4 . This part was removed and it removed 1 0cm by pulling 
the removed edge to the stainless steel board 1 1 in the horizontal direction of drawing 4 Nakaya mark B, 
i.e., the direction. The average of the force required at this time was made into peel strength. 
[0090] the negative-electrode active material same about the service capacity of a negative-electrode 
active material - the coin type cell 20 as shown in drawin g 5 using a mixture was produced, and it 
evaluated using this coin type cell 20 

[0091] the negative electrode first obtained like an above-mentioned method as the creation method of 
the coin type cell 20 - the mixture was applied on the nickel mesh (20 micrometers of diameters of 
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nickel fiber) used as a charge collector, it dried and the negative-electrode active material layer was 
formed And the nickel mesh in which the negative-electrode active material layer was formed was used 
as the pellet-like negative electrode 21 by piercing to disc-like [ with a diameter of 15.5mm ]. 
[0092] Moreover, it considered as the positive electrode 22 by piercing a lithium metallic foil to a 
negative electrode and abbreviation isomorphism. 

[0093] Moreover, nonaqueous electrolyte was prepared by dissolving LiPF6 by the concentration of 1 
mol/1 into the amount mixed solvent of isochores of ethylene carbonate and propylene carbonate. 
[0094] The negative electrode 21 obtained as mentioned above was held in the negative-electrode can 
23, the positive electrode 22 was held in the positive-electrode can 24, and the separator 25 which 
consists of a porous membrane made from polypropylene between a positive electrode 22 and a negative 
electrode 21 was allotted, the inside of the positive-electrode can 24 and the negative-electrode can 23 — 
nonaqueous electrolyte — pouring in — the positive-electrode can 24 and the negative-electrode can 23 — 
an insulating gasket 26 - minding - the coin type cell 20 whose thickness a diameter is 20mm and is 
2.5mm was produced by fixing in total 

[0095] And about the obtained coin type cell 20, 10 hour-rate charge of geometric capacity was 
performed to minimum 0V by constant- voltage constant-current charge, and, next, 10 hour-rate 
constant-current discharge was performed among final-voltage 1.5V. Service capacity at this time was 
made into the service capacity of a negative-electrode active material 

[0096] As a load characteristic, about the gel electrolyte cell, 1/3 hour-rate electric discharge of 
geometric capacity (3C) were performed first, and it evaluated as follows. First, to each cell, 23 degrees 
C and constant-current constant-potential charge were performed to 4.2V for 10 hours, next, constant- 
current discharge of 3C was performed among final-voltage 3.2V, and service capacity was determined. 
And the output in each hour-rate electric discharge was computed as 100 molar fractions to 1/5C from 
the average voltage called for from now on. Moreover, the volume energy density of the cell to the 
service capacity at this time was computed. 

[0097] As a cycle property, to each cell, constant-current constant-potential charge was performed to 
upper limit 4.2V at 23 degrees C, next constant-current discharge of 2 hour-rate electric discharge 
(1/2C) of geometric capacity was performed among final-voltage 3.2V. It is 500 cycle ********** ? 
using this as 1 cycle. And the output in hour-rate electric discharge was computed from the average 
voltage called for from now on as 100 molar fractions to 1/5C in early stages of a cycle (the 1st cycle 
eye). 

[0098] Each cell characterization result about the cell of an example 1 - an example 13, the example 1 of 
comparison - the example 9 of comparison is shown in Table 1 . 
[0099] 
[Table 1] 
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[0100] First, when it sees about the peel strength between negative-electrode charge collector-negative- 
electrode active material layers, in the example 2 of comparison whose example 1 of comparison and 
addition which did not add a carbon material are 0.5 % of the weight, peel strength is extremely low and 
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it turns out that a negative-electrode active material layer tends to exfoliate from a negative-electrode 
charge collector. Although peel strength also increases with the increase in the rate of the added carbon 
material, even if it will be saturated if the rate of a carbon material becomes about 20% of the weight 
and the addition rate of a carbon material increases after it, most improvement in peel strength is not 
found. 

[0101] Moreover, the cycle property of a cell is also known by that the good value is acquired, so that 
the peel strength between negative-electrode charge collector-negative-electrode active material layers 
becomes large. 

[0102] On the other hand, the rate of a negative-electrode active material will fall and service capacity 
will fall as the addition rate of a carbon material increases. Moreover, although the improvement effect 
is notably seen to about 5 % of the weight, if the addition rate of a carbon material becomes more than it 
also about a load characteristic, the property of an addition carbon material will come to appear strongly, 
and the improvement effect of a load characteristic will no longer be seen so much. 
[0103] Moreover, the thickness of a negative electrode is thick and a bird clapper is known as the 
addition of a carbon material increases, when it is going to make equal service capacity per unit area of a 
cell. This means reducing the volume energy density of a cell by adding a carbon material. About the 
volume energy density at the time of 3C electric discharge, when the additions of a carbon material are 5 
% of the weight or more and 30 % of the weight or less, it turns out that the good value is acquired. 
[0104] When the addition of the carbon material added from the above result to the scale-like graphite 
which is a negative-electrode active material is made into 1 % of the weight or more and 50% of the 
weight of the range, it turns out that the desirable result is obtained. Also in it, when the addition of a 
carbon material is made into 5 % of the weight or more and 30% of the weight or less of the range, it 
turns out that the desirable result is obtained especially. 
[0105] 

[Effect of the Invention] In this invention, while raising the binding property of a negative-electrode 
active material layer and a negative-electrode charge collector, without making the scale-like graphite 
which is a negative-electrode active material increase a binder component by mixing at least one or 
more kinds of carbon material among nodular-graphite, massive graphite, fibrous graphite, and difficulty 
graphitized carbon or carbon black, the use efficiency of a negative-electrode active material can be 
raised, and the nonaqueous electrolyte cell which has high capacity and a heavy load, and a high cycle 
property can be realized. 

[Translation done.] 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to a nonaqueous electrolyte cell. 
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PRIOR ART 



[Description of the Prior Art] In recent years, cordless-izing including electronic equipment, such as a 
cellular phone and a book type personal computer, and portable-ization progress, and a thin shape and 
small and lightweight pocket electronic equipment are developed one after another. Moreover, the 
amount of the power used increases by diversification of a device, and the need over high-capacity-izing 
of the cell which is the energy source of these electronic equipment, especially a rechargeable battery is 
increasing. 

[0003] There are a lead accumulator and a nickel-cadmium battery as a rechargeable battery used from 
the former, and the nickel hydoride battery and the lithium ion battery are put in practical use as a new 
rechargeable battery. However, since these rechargeable batteries were using the liquefied electrolyte as 
an electrolyte, they had the problem of the liquid spill from a cell. Then, the solid electrolyte 
rechargeable lithium-ion battery which used as an electrolyte the macromolecule gel swollen by the 
electrolytic solution was developed that such a problem should be solved. By development of this solid 
electrolyte rechargeable lithium-ion battery, worries about the liquid spill from a cell disappeared, and 
development of the rechargeable battery which are small, lightweight, and a thin shape and has a high 
energy density was attained. 

[0004] If the composition of the above-mentioned solid electrolyte rechargeable lithium-ion battery is 
explained, the positive-active-material layer containing LiCo02 and a graphite is formed on the 
positive-electrode charge collector which consists of aluminum sheet metal, and the positive electrode is 
constituted. Moreover, on the negative-electrode charge collector which consists of copper sheet metal, 
the negative-electrode active material layer containing carbon, corks, graphite, etc. is formed, and the 
negative electrode is constituted. 

[0005] It consists of polypropylene, polyethylene, etc. between a positive electrode and a negative 
electrode, and the separator which is the thin film which has pore is incorporated. And between these 
electrodes and separator, the sandwich structure with which the gel electrolyte made to swell a 
polyacrylonitrile (PAN), a polyethylene oxide (PEO), and a macromolecule like a polyvinylidene 
fluoride (PVDF) by the electrolytic solution containing lithium salt was filled up is taken. Moreover, the 
packaging of these unit cells (unit cell) that became a sandwich structure is carried out to a metal thin 
film like an aluminum foil as a container for enclosure by the enclosure material which consisted of 
plastic film, such as nylon, polyethylene, polypropylene, and a polyethylene terephthalate. 
[0006] When it furthermore sees about a negative-electrode active material, there is restoration nature 
how a lot of graphites can be stuffed in limited volume called a cell with the lithium occlusion of the 
graphite itself and discharge capacity. If this is not only a graphite but powder, it will be greatly 
influenced by the configuration. When the configuration of the powder of a graphite is considered, the 
shape of a globular shape, mass, and a scale and fibrous ** are mentioned. 

[0007] Usually, a solid electrolyte negative electrode is although the mixture of a graphite and a binder 
is applied to both sides of the metal thin film which is a charge collector, or one side, this is rolled out 
suitably and it is formed. Among the graphites of each above-mentioned configuration, according to the 
feature that a particle carries out orientation of the scale-like graphite in the same direction with rolling, 
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close nature is large and it can be said that it is the material restoration nature also excelled [ material ] 
in the scale-like graphite most as a negative-electrode material of the graphite origin from large next 
doors and these points. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While raising the binding property of a negative-electrode active material layer 
and a negative-electrode charge collector to the scale-like graphite which is a negative-electrode active 
material by this invention by mixing at least one or more kinds of carbon material among nodular- 
graphite, massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black, without 
making a binder component increase. The use efficiency of a negative-electrode active material can be 
raised, and the nonaqueous electrolyte cell which has high capacity and a heavy load, and a high cycle 
property can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when using a scale-like graphite as a negative- 
electrode active material, there is a problem which must be solved. Since a scale-like graphite has the 
large stacking tendency, although restoration nature goes up in the first place with rolling Conversely, 
the cell reaction which was an electrode surface portion since an electrolyte did not permeate the interior 
of an electrode when restoration nature goes up too much, the hole portion in an electrode is restricted 
and the electrode of a cell is formed is not performed. The technical problem are not suitable for the 
decline in a reaction utilization factor or heavy load electric discharge of an electrode arises (JP,8- 
287952,A). 

[0009] In the cell especially using the gel electrolyte, in order to solve the above technical problems, it is 
needed for the gel electrolyte itself to permeate into an electrode. Since viscosity is very high as 
compared with the liquid system electrolyte of the former [ electrolyte / gel ], osmosis into an electrode 
paint film cannot take place easily. Therefore, it compares with the case of the liquid system electrolyte 
which will be solved if only osmosis of the electrolytic solution is taken into consideration, and it 
becomes much more important to secure the suitable hole in an electrode. 

[0010] When only a scale-like graphite is used for the second as a negative-electrode active material and 
an electrode is formed in it, by expansion contraction at the time of an active material repeating [ the 
binding property between a charge collector and an active material ] charge and discharge as compared 
with them, such as a nodular graphite, for a low reason etc., ablation of the active material from an 
electrode arises and a cycle property falls. The problem of making a binder component increase, in order 
to prevent this making the charge-and-discharge capacity of an electrode fall as a result arises. 
[001 1] this invention is proposed in view of such the conventional actual condition, and it has high 
capacity and a high cycle property using the scale-like graphite which has service capacity high as a 
negative-electrode active material, and aims at offering the nonaqueous electrolyte cell using the 
negative electrode and it which show a high volume energy density also in high current electric 
discharge. 
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MEANS 



[Means for Solving the Problem] the negative-electrode active material which the negative electrode of 
this invention becomes from at least one or more kinds of carbon materials among scale-like graphite 
[ which is a negative-electrode active material ], nodular-graphite and massive graphite, fibrous graphite, 
and difficulty graphitized carbon, or carbon black — a mixture — containing - the negative-electrode 
active material concerned - a mixture is characterized by containing the one or more above-mentioned 
kinds of carbon materials in 1 % of the weight or more and 50% of the weight or less of the range 
[0013] In the negative electrode concerning this invention which was mentioned above, since the 
graphite of other configurations of nodular-graphite, massive graphite, fibrous graphite, and difficulty 
graphitized carbon or carbon black is mixed by the scale-like graphite which is a negative-electrode 
active material, while raising the binding property of a negative-electrode active material layer and a 
negative-electrode charge collector, without making a binder component increase, the use efficiency of a 
negative-electrode active material improves. 

[0014] Moreover, the nonaqueous electrolyte cell of this invention is equipped with the nonaqueous 
electrolyte which intervenes between the positive electrode which has the positive active material in 
which a dope and a ** dope of a lithium are possible, the negative electrode which has the negative- 
electrode active material in which a dope and a ** dope of a lithium are possible, and a positive 
electrode and a negative electrode, and the negative-electrode active material which the above- 
mentioned negative electrode becomes from at least one or more kinds of carbon materials among scale- 
like graphite [ whose nonaqueous electrolyte cell of this invention is a negative-electrode active 
material ], nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized carbon, or 
carbon black — a mixture — containing — the negative-electrode active material concerned — a mixture is 
characterized by containing the one or more above-mentioned kinds of carbon materials in 1 % of the 
weight or more and 50% of the weight or less of the range 

[0015] By the nonaqueous electrolyte cell concerning this invention which was mentioned above, while 
raising the binding property of a negative-electrode active material layer and a negative-electrode charge 
collector even if it does not make a binder component increase since the graphite of other configurations 
of nodular-graphite, massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black 
is mixed by the scale-like graphite which is a negative-electrode active material, the use efficiency of a 
negative-electrode active material improves. And the nonaqueous electrolyte cell concerning this 
invention using such a negative electrode has high capacity and a heavy load, and a high cycle property. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0017] The example of 1 composition of the gel electrolyte cell 1 concerning the gestalt of this operation 
is shown in drawing 1 and drawing 2 . This gel electrolyte cell 1 is equipped with the gel electrolyte 
layer 4 formed on the band-like positive electrode 2, the band-like negative electrode 3 which countered 
with the positive electrode 2 and was allotted, and a positive electrode 2 and a negative electrode 3. 
[0018] And this gel electrolyte cell 1 is covered with the sheathing film 6 with which the electrode 
winding object 5 which was wound around the longitudinal direction, and which is shown in drawing 3 
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consists of an insulating material, and is sealed while the laminating of the positive electrode 2 in which 
the gel electrolyte layer 4 was formed, and the negative electrode 3 in which the gel electrolyte layer 4 
was formed is carried out. And the positive-electrode terminal 7 is connected to a positive electrode 2, 
the negative-electrode terminal 8 is connected to the negative electrode 3, respectively, and these 
positive-electrode terminals 7 and negative-electrode terminals 8 are put between the obturation section 
which is the periphery section of the sheathing film 6. 

[0019] The positive-active-material layer in which a positive electrode 2 contains a positive active 
material is formed on both sides of a positive-electrode charge collector. As this positive-electrode 
charge collector, metallic foils, such as an aluminum foil, are used, for example. 
[0020] As a positive active material, a metallic oxide, metallic sulfide, or a specific macromolecule can 
be used according to the kind of cell made into the purpose. 

[0021] For example, when considering as the lithium cell using the dissolution and the deposit of a 
lithium, macromolecules, such as metallic sulfide which does not contain the lithium of TiS2, MoS2, 
NbSe2, and V205 grade or an oxide and also a polyacethylene, and polypyrrole, can also be used. 
[0022] When considering as the lithium ion battery using the dope and the ** dope of a lithium ion, the 
lithium multiple oxide which makes a subject LixM02 (the inside M of a formula expresses the 
transition metals more than a kind, and x changes with charge-and-discharge states of a cell, and it is 
usually 0.05 [ or more ] and 1.10 or less.) can be used. As transition metals M which constitute this 
lithium multiple oxide, Co, nickel, Mn, etc. are desirable, as the example of such a lithium multiple 
oxide - LiCo02, LiNi02, and LiNiyCol- y02 (it is 0< y<l among a formula.), and LiMn2 - 04, 
LiMP04 (M expresses the transition metals more than kinds, such as Fe, among a formula), etc. can be 
mentioned One kind may be independently used for these lithium multiple oxides, and two or more sorts 
may be mixed and used for them. 

[0023] A lithium multiple oxide can generate the high voltage and serves as a positive active material 
which was excellent in energy density. You may use two or more sorts of these positive active materials 
for a positive active material collectively. Moreover, when forming a positive-active-material layer 
using the above positive active materials, a well-known electric conduction agent, a well-known binder, 
etc. can be added. 

[0024] Moreover, the negative-electrode active material layer in which a negative electrode 3 contains a 
negative-electrode active material and a binder is formed on both sides of a negative-electrode charge 
collector. As this negative-electrode charge collector, metallic foils, such as copper foil, are used, for 
example. A dope and the carbon material which can carry out a ** dope are used for a negative- 
electrode active material in a lithium. 

[0025] A scale-like graphite is used although a lithium is specifically later mentioned as a dope and a 
carbon material which can carry out a ** dope. And in addition to the scale-like graphite which is a 
negative-electrode active material, and the scale-like graphite concerned, by this gel electrolyte cell, at 
least one or more kinds of carbon materials are contained among nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or carbon black. Moreover, when forming a negative- 
electrode active material layer using the above negative-electrode active materials, a well-known binder 
etc. can be added. 

[0026] By the way, the binder used for a negative-electrode active material layer does not have lithium 
occlusion discharge capacity like a negative-electrode active material. Therefore, the increase in the 
amount of binders will lead to fill deterioration of a negative-electrode active material, and will reduce 
charge-and-discharge capacity. 

[0027] This invention persons could improve the use efficiency of a negative-electrode active material 
while raising the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector, without making a binder component increase to the scale-like graphite which is a 
negative-electrode active material by mixing at least one kind of graphite of other configurations as a 
result of inquiring wholeheartedly, and they found out that the nonaqueous electrolyte cell which this 
shows high capacity and a heavy load, and a high cycle property was realizable. 
[0028] That is, in addition to the scale-like graphite which is a negative-electrode active material, and 
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the scale-like graphite concerned, by the gel electrolyte cell 1 concerning the gestalt of this operation, at 
least one or more kinds of carbon materials are contained among nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or carbon black. 

[0029] As for nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized carbon, 
or carbon black, itself has lithium occlusion discharge capacity like a scale-like graphite. [ which are 
mixed in addition to a scale-like graphite ] By mixing at least one or more kinds of these carbon 
materials, the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector was able to be raised, without making a binder component increase. Furthermore, a 
suitable, suitable hole will be formed by mixing at least one or more kinds of a carbon material, and it 
becomes the structure where the dope and ** dope of the lithium ion to the scale-like graphite which is a 
negative-electrode active material are easy to be performed. The cell in which a heavy load property and 
a high cycle property are shown can be obtained raising the utilization factor of a scale-like graphite and 
holding a high charge-and-discharge capacity by this. 

[0030] the negative-electrode active material which the amount of nodular-graphite and massive 
graphite, fibrous graphite, and difficulty graphitized carbon, or carbon black becomes from the one or 
more above-mentioned kinds of carbon materials mixed with a scale-like graphite - it is desirable that it 
is a range below 50 weight sections more than 1 weight section to the whole mixture [ which are mixed 
with the scale-like graphite which is a negative-electrode active material ] 

[0031] a nodular graphite, a massive graphite, a fibrous graphite, difficulty graphitized carbon, or the 
amount of mixtures of carbon black - a negative-electrode active material - a mixture - to the whole, if 
it is under 1 weight section, the effect which raises the adhesion of a negative-electrode charge collector 
and a negative-electrode active material layer is inadequate, ablation will arise in connection with a 
long-term charge cycle in the interface of a negative-electrode charge collector and a negative-electrode 
active material layer, and a cycle property will fall 

[0032] moreover, a nodular graphite, a massive graphite, a fibrous graphite, difficulty graphitized 
carbon, or the amount of mixtures of carbon black ~ a negative-electrode active material - a mixture - 
if 50 weight sections are exceeded to the whole, shortly, the rate of the scale-like graphite which is a 
negative-electrode active material will decrease, and a capacity fall will be caused in addition, a nodular 
graphite, a massive graphite, a fibrous graphite, difficulty graphitized carbon, or the amount of mixtures 
of carbon black - a negative-electrode active material - a mixture - if 20 weight sections are exceeded 
to the whole, the binding property of a negative-electrode charge collector and a negative-electrode 
active material layer will not improve greatly any more Moreover, it becomes a value large enough. 
[0033] Furthermore, when mixing a nodular graphite or carbon black to a scale-like graphite, since these 
nodular graphites or the charge-and-discharge capacity per unit weight of carbon black is low as 
compared with the charge-and-discharge capacity of a scale-like graphite, the effect of the increase in 
capacity will reduce it by half with rate reduction of a scale-like graphite. Furthermore, since reduction 
of a scale-like graphite causes the increase in electrode application thickness, this causes reduction of the 
volume energy density of a cell. Moreover, when mixing difficulty graphitized carbon to a scale-like 
graphite, although not generated, since a capacity fall shows a gently-sloping discharge curve peculiar to 
difficulty graphitized carbon, it is not appropriate to use for uses, such as a cellular phone. 
[0034] therefore, nodular-graphite and massive graphite, fibrous graphite, and difficulty graphitized 
carbon or the amount of mixtures of carbon black - a negative-electrode active material - a mixture - 
while raising the binding property of a negative-electrode active material layer and a negative-electrode 
charge collector, holding a high charge-and-discharge capacity to the whole by considering as the range 
below 50 weight sections more than 1 weight section, the use efficiency of a negative-electrode active 
material can be raised, and a heavy load property and a high cycle property can be realized [ to a scale- 
like graphite ] moreover, the more desirable amount of mixtures of nodular-graphite, massive graphite, 
fibrous graphite, and difficulty graphitized carbon or the amount of mixtures of carbon black - a 
negative-electrode active material - a mixture - it is a range below 30 weight sections more than 5 
weight sections to the whole 

[0035] The gel electrolyte layer 4 contains an electrolyte salt, a matrix polymer, and the swelling solvent 
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as a plasticizer. 

[0036] independent [ in the lithium compound of LiPF6, LiBF4, LiN (C2F5S02)2, LiN (CF3S02)2, or 
LiCF3S03 grade ] as an electrolyte salt - or it can be mixed and used Also in it, it is desirable to use 
LiPF6 from viewpoints, such as ion conductivity. 

[0037] Moreover, if the gel electrolyte with which a polymer simple substance or this was used for the 
matrix polymer shows the ionic conductivity of 1 or more mS/cm at a room temperature, especially 
chemical structure will not be limited. As this matrix polymer, the compound with which at least one of 
vinylidene fluoride, acrylonitrile, ethylene oxide, a propylene oxide, or methacrylic nitril is contained as 
a repeat unit is used. Specifically, poly vinylidene fluoride, a polyacrylonitrile, a polyethylene oxide, a 
polypropylene oxide, or poly methacrylic nitril is mentioned. 

[0038] moreover, independent [ in non-aqueous solvents such as ethylene carbonate, propylene 
carbonate, dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, gamma-butyrolactone, ethyl 
propyl carbonate, dipropyl carbonate, butyl propyl carbonate, dibutyl carbonate, 1, 2-dimethoxyethane, 
1, and 2-diethoxy ethane, ] as a swelling solvent -- or it can mix and use 

[0039] The electrode winding object 5 is formed by doubling the field which applied the gel electrolyte 
layer 4, after applying the gel electrolyte layer 4 mentioned above on each one side of such a positive 
electrode 2 and a negative electrode 3. 

[0040] The sheathing film 6 holds the above-mentioned electrode winding object 5. The sheathing film 
6 is formed of the sheet-like laminate film of the heat-sealing type which consists of for example, a 
sheathing protective layer, an aluminum layer, and a heat welding layer (lamination innermost layer). 
[0041] Here, plastic film etc. can be mentioned as the quality of the material of a heat welding layer and 
an external protective layer. Although polyethylene, polypropylene, nylon (tradename), etc. are used for 
the plastic film which forms a heat welding layer, if it is thermoplastic plastic material, the raw material 
will not be asked. 

[0042] Without making a binder component increase to the scale-like graphite which is a negative- 
electrode active material by mixing at least one kind of graphite of other configurations, as for the gel 
electrolyte cell 1 concerning a gestalt of this operation which was mentioned above, the binding property 
of a negative-electrode active material layer and a negative-electrode charge collector can both raise the 
use efficiency of a negative-electrode active material as it is high, and thereby, it shows high capacity 
and a heavy load, and a high cycle property. 

[0043] And the gel electrolyte cell 1 concerning a gestalt of this operation which was mentioned above 
is manufactured as follows. 

[0044] first, the positive electrode which contains a positive active material and a binder as a positive 
electrode 2 — in a mixture, by [ used as a positive-electrode charge collector ] applying and drying 
uniformly, for example on metallic foils, such as an aluminum foil, a positive-active-material layer is 
formed and a positive-electrode sheet is produced the above-mentioned positive electrode — and also it 
can use a well-known binder as a binder of a mixture - the above-mentioned positive electrode a 
well-known additive etc. can be added to a mixture 

[0045] Next, a positive-electrode sheet is cut down to band-like. And lead wire is welded to the agenesis 
portion of a positive-active-material layer, and it considers as the positive-electrode terminal 7. 
Aluminum, titanium, or these alloys are mentioned as an example of the material used for the positive- 
electrode terminal 7. Thus, the band-like positive electrode 2 is obtained. 

[0046] moreover, the negative electrode in which a negative electrode 3 contains a negative-electrode 
active material and a binder - in a mixture, by [ used as a negative-electrode charge collector ] applying 
and drying uniformly, for example on metallic foils, such as copper foil, a negative-electrode active 
material layer is formed and a negative-electrode sheet is produced here - this negative electrode - the 
scale-like graphite which is a negative-electrode active material at a mixture, and the scale-like graphite 
concerned - in addition, the negative-electrode active material which consists of at least one or more 
kinds of carbon materials among nodular-graphite, massive graphite, fibrous graphite, and difficulty 
graphitized carbon or carbon black - a mixture is used moreover, the above-mentioned negative 
electrode - and also it can use a well-known binder as a binder of a mixture - the above-mentioned 
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negative electrode - a well-known additive etc. can be added to a mixture 
[0047] Next, a negative-electrode sheet is cut down to band-like. And lead wire is welded to the 
agenesis portion of the negative-electrode active material layer of a negative-electrode charge collector, 
and it considers as the negative-electrode terminal 8. Copper, nickel, or these alloys are mentioned as an 
example of the material used for the negative-electrode terminal 8. Thus, the band-like negative 
electrode 3 is obtained. 

[0048] Next, the gel electrolyte layer 4 is formed on a positive-active-material layer and a negative- 
electrode active material layer. In order to form the gel electrolyte layer 4, first, an electrolyte salt is 
dissolved in a non-aqueous solvent, and nonaqueous electrolyte is produced. And a matrix polymer is 
added to this nonaqueous electrolyte, it stirs well, a matrix polymer is dissolved, and a sol-like 
electrolytic solution is obtained. 

[0049] Next, the specified quantity application of this electrolytic solution is carried out on a positive- 
active-material layer and a negative-electrode active material. Then, by cooling at a room temperature, a 
matrix polymer gels and the gel electrolyte layer 4 is formed on a positive-active-material layer and a 
negative-electrode active material. 

[0050] And the band-like positive electrode 2 and band-like negative electrode 3 which were produced 
as mentioned above are made to rival through the gel electrolyte layer 4, are pressed, and let them be an 
electrode layered product. Furthermore, this electrode layered product is wound around a longitudinal 
direction, and it considers as the electrode winding object 5. 

[0051] While inserting this electrode winding object 5 into the last with the sheathing film 6 which 
consists of an insulating material, and obturating the periphery marginal part of the sheathing film 6 at it 
and putting the positive-electrode terminal 7 and the negative-electrode terminal 8 between it at the 
obturation section of the sheathing film 6, the electrode winding object 5 is sealed in the sheathing film 
6. Furthermore, it heat-treats to the electrode winding object 5 in the state where it packed with the 
sheathing film 6. The gel electrolyte cell 1 is completed as mentioned above. 

[0052] In addition, although the case where carried out the laminating of the band-like positive electrode 
2 and the band-like negative electrode 3, and wound around the longitudinal direction further and it 
considered as the electrode winding object 6 was mentioned as the example and the gestalt of operation 
mentioned above explained it, this invention is not limited to this, and when the laminating of the 
rectangle-like positive electrode 2 and the rectangle-like negative electrode 3 was carried out and being 
considered as the electrode layered product, or when an electrode layered product is folded up by turns, 
it can be applied. 

[0053] Moreover, although the gel electrolyte cell 1 which used the gel electrolyte was mentioned as the 
example and the gestalt of operation mentioned above explained it as a nonaqueous electrolyte cell, this 
invention is not limited to this and can be applied also about the nonaqueous electrolyte cell using 
nonaqueous electrolyte, and the solid electrolyte cell using the solid electrolyte which does not contain a 
swelling solvent. 

[0054] Furthermore, the nonaqueous electrolyte cell concerning this invention is not limited especially 
about the configuration, and can make a sheet type, cylindrical, a square shape, a coin type, etc. a thin 
shape and the various sizes of large-sized **. Moreover, this invention is [ primary cell ] applicable also 
about a rechargeable battery. ' 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, it is a book. 

[0056] <Example 1> The negative electrode was produced as follows first. 

[0057] the negative-electrode active material which serves as [ nodular graphite ] 99 weight sections 
from the powder which mixed 1 weight section in the ground scale-like graphite which is a negative- 
electrode active material — a mixture — as 90 weight sections and a binder — poly (vinylidene fluoride- 
co-hexafluoropropylene) —10 weight sections — mixing — a negative electrode — prepared the mixture, 
the N-methyl-2-pyrrolidone was made to distribute this further, and it considered as the shape of a slurry 
And this slurry was uniformly applied to both sides of band-like copper foil with a thickness of 20 
micrometers which is a negative-electrode charge collector, compression molding was carried out with 
the roll-press machine after dryness, and the negative electrode was produced. In addition, the lead wire 
made from nickel was welded to the agenesis portion of the negative-electrode active material layer of a 
negative-electrode charge collector, and it considered as the negative-electrode terminal. 
[0058] Moreover, the positive electrode was produced as follows. 

[0059] First, a lithium carbonate and cobalt carbonate were mixed at a rate of 0.5:1 by the mole ratio, it 
calcinated at 900 degrees C among air for 5 hours, and LiCo02 used as a positive active material was 
obtained. 

[0060] next, obtained LiCo02 - as 91 weight sections and an electric conduction agent - a graphite — 
as 6 weight sections and a binder - poly (vinylidene fluoride-co-hexafluoropropylene) — 10 weight 
sections - mixing - a positive electrode - prepared the mixture, the N-methyl-2-pyrrolidone was made 
to distribute this further, and it considered as the shape of a slurry And this slurry was uniformly applied 
to both sides of a band-like aluminum foil with a thickness of 20 micrometers which is a positive- 
electrode charge collector, compression molding was carried out with the roll-press machine after 
dryness, and the positive electrode was produced. In addition, the lead wire made from aluminum was 
welded to the agenesis portion of the positive-active-material layer of a positive-electrode charge 
collector, and it considered as the positive-electrode terminal. 
[0061] Next, the gel electrolyte layer was obtained as follows. 

[0062] First, propylene carbonate was mixed for ethylene carbonate with the 42.5 weight sections, 15 
weight sections were mixed with the 42.5 weight sections for LiPF6, and the plasticizer was prepared. In 
30 weight sections of this plasticizer, 60 weight sections were mixed [ poly (vinylidene fluoride-co- 
hexafluoropropylene) ] with 10 weight sections for dimethyl carbonate, and the electrolytic solution was 
prepared in them. 

[0063] On the positive-active-material layer and the negative-electrode active material layer, this 
electrolytic solution is applied uniformly, and was infiltrated, it was left in ordinary temperature for 8 
hours, dimethyl carbonate was evaporated and removed, and the gel electrolyte layer was obtained. 
[0064] And the 5cmx4cmx0.4cm electrode winding object was acquired by making the side in which the 
gel electrolyte layer was formed in the positive electrode produced as mentioned above and the negative 
electrode counter, and winding around lamination and a longitudinal direction. 

[0065] The gel electrolyte cell was obtained by sealing this electrode winding object in the laminate film 
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which consists of a three-tiered structure of polypropylene / aluminum / nylon. In addition, the positive- 
electrode terminal and the negative-electrode terminal were put between the obturation section of a 
sheathing film at this time. 

[0066] <an example 2> — a negative-electrode active material — except 95:5 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0067] <an example 3> a negative-electrode active material — except 80:20 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0068] <an example 4> - a negative-electrode active material - except 70:30 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0069] <an example 5> - a negative-electrode active material - except 60:40 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0070] <an example 6> - a negative-electrode active material — except 50:50 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0071] <an example 7> - a nodular graphite ~ replacing with — a massive graphite - using - a 
negative-electrode active material - except 80:20 having carried out comparatively the ratio of the 
scale-like graphite and massive graphite which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0072] <an example 8> a nodular graphite - replacing with - a massive graphite ~ using - a 
negative-electrode active material — except 60:40 having carried out comparatively the ratio of the 
scale-like graphite and massive graphite which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0073] <an example 9> - a nodular graphite - replacing with - a fibrous graphite ~ using - a negative- 
electrode active material - except 80:20 having carried out comparatively the ratio of the scale-like 
graphite and fibrous graphite which constitute a mixture, the negative electrode was produced like the 
example 1 and the gel electrolyte cell was produced using this negative electrode 
[0074] <an example 10> - a nodular graphite - replacing with - difficulty graphitized carbon - using - 
- a negative-electrode active material - except 80:20 having carried out comparatively the ratio of the 
scale-like graphite and difficulty graphitized carbon which constitute a mixture, the negative electrode 
was produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0075] <an example 1 1> - a nodular graphite - replacing with - carbon black - using » a negative- 
electrode active material - except 80:20 having carried out comparatively the ratio of the scale-like 
graphite and carbon black which constitute a mixture, the negative electrode was produced like the 
example 1 and the gel electrolyte cell was produced using this negative electrode 
[0076] <an example 12> ~ the negative-electrode active material with which it comes to mix a scale- 
like graphite, a nodular graphite, and carbon black by the ratio of 80:15:5 - except having used the 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0077] <an example 13> - the negative-electrode active material with which it comes to mix a scale- 
like graphite, a nodular graphite, and a fibrous graphite by the ratio of 80:15:5 - except having used the 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 
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[0078] <Example 1 of comparison> Except having used only the scale-like graphite as a negative- 
electrode active material, the negative electrode was produced like the example 1 and the gel electrolyte 
cell was produced using this negative electrode. 

[0079] <the example 2 of comparison> — a negative-electrode active material — except 99.5:0.5 having 
carried out comparatively the ratio of the scale-like graphite and nodular graphite which constitute a 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0080] <the example 3 of comparison> — a negative-electrode active material — except 30:70 having 
carried out comparatively the ratio of the scale-like graphite and nodular graphite which constitute a 
mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0081] <Example 4 of comparison> Except having used only the nodular graphite as a negative- 
electrode active material, the negative electrode was produced like the example 1 and the gel electrolyte 
cell was produced using this negative electrode. 

[0082] <the example 5 of comparison> - a nodular graphite — replacing with — a massive graphite ~ 
using — a negative-electrode active material - except 40:60 having carried out comparatively the ratio 
of the scale-like graphite and massive graphite which constitute a mixture, the negative electrode was 
produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0083] <the example 6 of comparison> — a nodular graphite ~ replacing with — a fibrous graphite — 
using — a negative-electrode active material — except 40:60 having carried out comparatively the ratio 
of the scale-like graphite and fibrous graphite which constitute a mixture, the negative electrode was 
produced like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0084] <the example 7 of comparison> - a nodular graphite - replacing with - difficulty graphitized 
carbon - using - a negative-electrode active material - except 40:60 having carried out comparatively 
the ratio of the scale-like graphite and difficulty graphitized carbon which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode 

[0085] <the example 8 of comparison> - a nodular graphite - replacing with - carbon black - using - 
a negative-electrode active material ~ except 40:60 having carried out comparatively the ratio of the 
scale-like graphite and carbon black which constitute a mixture, the negative electrode was produced 
like the example 1 and the gel electrolyte cell was produced using this negative electrode 
[0086] <the example 9 of comparison> ~ the negative-electrode active material with which it comes to 
mix a scale-like graphite, a nodular graphite, and carbon black by the ratio of 40:40:20 - except having 
used the mixture, the negative electrode was produced like the example 1 and the gel electrolyte cell was 
produced using this negative electrode 

[0087] And about the gel electrolyte cell produced as mentioned above, the peel strength between 
negative-electrode charge collector-negative-electrode active material layers and the service capacity of 
a negative-electrode active material were measured, and the characterization examination of the load 
characteristic about the produced gel electrolyte cell and a cycle property was performed further. 
[0088] The peel strength between negative-electrode charge collector-negative-electrode active material 
layers was measured by the so-called T character friction test. 

[0089] As shown in drawing 4 , the T character friction test stuck the adhesive tape 10 on the negative- 
electrode active material layer 3a front face of the negative electrode 3 with a width of face [ of 30mm ], 
and a length of 200mm, stuck this negative-electrode charge collector 3b side on the stainless steel board 
1 1 further, and fixed A portion in drawing 4 . This part was removed and it removed 10cm by pulling 
the removed edge to the stainless steel board 1 1 in the horizontal direction of drawing 4 Nakaya mark B, 
i.e., the direction. The average of the force required at this time was made into peel strength. 
[0090] the negative-electrode active material same about the service capacity of a negative-electrode 
active material — the coin type cell 20 as shown in drawing 5 using a mixture was produced, and it 
evaluated using this coin type cell 20 

[0091] the negative electrode first obtained like an above-mentioned method as the creation method of 
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the coin type cell 20 — the mixture was applied on the nickel mesh (20 micrometers of diameters of 
nickel fiber) used as a charge collector, it dried and the negative-electrode active material layer was 
formed And the nickel mesh in which the negative-electrode active material layer was formed was used 
as the pellet-like negative electrode 21 by piercing to disc-like [ with a diameter of 1 5.5mm ]. 
[0092] Moreover, it considered as the positive electrode 22 by piercing a lithium metallic foil to a 
negative electrode and abbreviation isomorphism. 

[0093] Moreover, nonaqueous electrolyte was prepared by dissolving LiPF6 by the concentration of 1 
mol/1 into the amount mixed solvent of isochores of ethylene carbonate and propylene carbonate. 
[0094] The negative electrode 21 obtained as mentioned above was held in the negative-electrode can 
23, the positive electrode 22 was held in the positive-electrode can 24, and the separator 25 which 
consists of a porous membrane made from polypropylene between a positive electrode 22 and a negative 
electrode 21 was allotted, the inside of the positive-electrode can 24 and the negative-electrode can 23 - 
nonaqueous electrolyte - pouring in - the positive-electrode can 24 and the negative-electrode can 23 - 
an insulating gasket 26 — minding — the coin type cell 20 whose thickness a diameter is 20mm and is 
2.5mm was produced by fixing in total 

[0095] And about the obtained coin type cell 20, 10 hour-rate charge of geometric capacity was 
performed to minimum 0V by constant-voltage constant-current charge, and, next, 10 hour-rate 
constant-current discharge was performed among final-voltage 1 .5V. Service capacity at this time was 
made into the service capacity of a negative-electrode active material. 

[0096] As a load characteristic, about the gel electrolyte cell, 1 / 3 hour-rate electric discharge of 
geometric capacity (3C) were performed first, and it evaluated as follows. First, to each cell, 23 degrees 
C and constant-current constant-potential charge were performed to 4.2V for 10 hours, next, constant- 
current discharge of 3C was performed among final-voltage 3.2V, and service capacity was determined. 
And the output in each hour-rate electric discharge was computed as 100 molar fractions to 1/5C from 
the average voltage called for from now on. Moreover, the volume energy density of the cell to the 
service capacity at this time was computed. 

[0097] As a cycle property, to each cell, constant-current constant-potential charge was performed to 
upper limit 4.2V at 23 degrees C, next constant-current discharge of 2 hour-rate electric discharge 
(1/2C) of geometric capacity was performed among final-voltage 3.2V. It is 500 cycle ********** ? 
using this as 1 cycle. And the output in hour-rate electric discharge was computed from the average 
voltage called for from now on as 100 molar fractions to 1/5C in early stages of a cycle (the 1st cycle 
eye). 

[0098] Each cell characterization result about the cell of an example 1 - an example 13, the example 1 of 
comparison - the example 9 of comparison is shown in Table 1 . 
[0099] 
[Table 1] 
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[0100] First, when it sees about the peel strength between negative-electrode charge collector-negative- 
electrode active material layers, in the example 2 of comparison whose example 1 of comparison and 
addition which did not add a carbon material are 0.5 % of the weight, peel strength is extremely low and 
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it turns out that a negative-electrode active material layer tends to exfoliate from a negative-electrode 
charge collector. Although peel strength also increases with the increase in the rate of the added carbon 
material, even if it will be saturated if the rate of a carbon material becomes about 20% of the weight 
and the addition rate of a carbon material increases after it, most improvement in peel strength is not 
found. 

[0101] Moreover, the cycle property of a cell is also known by that the good value is acquired, so that 
the peel strength between negative-electrode charge collector-negative-electrode active material layers 
becomes large. 

[0102] On the other hand, the rate of a negative-electrode active material will fall and service capacity 
will fall as the addition rate of a carbon material increases. Moreover, although the improvement effect 
is notably seen to about 5 % of the weight, if the addition rate of a carbon material becomes more than it 
also about a load characteristic, the property of an addition carbon material will come to appear strongly, 
and the improvement effect of a load characteristic will no longer be seen so much. 
[0103] Moreover, the thickness of a negative electrode is thick and a bird clapper is known as the 
addition of a carbon material increases, when it is going to make equal service capacity per unit area of a 
cell. This means reducing the volume energy density of a cell by adding a carbon material. About the 
volume energy density at the time of 3C electric discharge, when the additions of a carbon material are 5 
% of the weight or more and 30 % of the weight or less, it turns out that the good value is acquired. 
[0104] When the addition of the carbon material added from the above result to the scale-like graphite 
which is a negative-electrode active material is made into 1 % of the weight or more and 50% of the 
weight of the range, it turns out that the desirable result is obtained. Also in it, when the addition of a 
carbon material is made into 5 % of the weight or more and 30% of the weight or less of the range, it 
turns out that the desirable result is obtained especially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the example of 1 composition of the gel electrolyte 

cell concerning the gestalt of this operation. 

[Drawing 2] It is a cross section in XI -X2 line among drawing 1 . 

[Drawing 3] A positive electrode and a negative electrode are the perspective diagrams showing the 
state where it considered as the electrode winding object. 

[Drawing 4] It is the cross section showing the method of the peel strength examination in an example 
typically. 

[Drawing 5] It is the cross section showing the example of composition of the coin type cell used by 
evaluation of negative-electrode service capacity. 
[Description of Notations] 

1 Gel Electrolyte Cell 2 Positive Electrode 3 Negative Electrode 4 Gel Electrolyte Layer, 5 Electrode 
Winding Object 6 Sheathing Film 7 Positive-Electrode Terminal 8 Negative-Electrode Terminal 
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[Drawing 1] 




[Drawing 3] 
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